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(54) PIERCING AND ROLLING TOOL AND METHOD OF MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a piercing and rolling tool having excellent 
durability. 

SOLUTION: The piercing and rolling tool made of steel is 
used as a blank and a scale layer is formed on its 
surface layer by applying a coating application agent 
containing sulfur or a sulfur compound at >0.1 mass% in 
terms of S to the surface of this blank, then subjecting 
the blank to heat treatment to heat the blank to a 
temperature range of 850 to 1,100°C and holding the 
same. The sulfur compound is preferably one or >2 
kinds selected from sulfate, sulfide, sulfur-containing 
mineral and sulfur calcareous sinter. The piercing and 
rolling tool made of the steel which is the blank 



70 -ji* 




preferably has a composition containing, by mass%, 0.1 to 0.7% C, 0.1 to 2.0% Si, 0.1 to 
0.2% Mn, 0.1 to 10% Cr, 0.5 to 5% Ni, and 0.01 to 0.1% Al and consisting of the balance Fe 
and inevitable impurities. 
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[Claim(s)] 

[Claim 1] It is made from the tool for steel punching rolling, and they are S conversion about sulfur or a 
sulfur compound to the front face of this material. It heats to the temperature of the range of 850-1 100 
degrees C after apply the paint include more than 0.1 mass %, The manufacture approach of the tool for 
punching rolling excellent in the endurance characterize by perform heat treatment to hold and form a 
scale layer in a surface. 

[Claim 2] The manufacture approach of the tool for punching rolling according to claim 1 characterized 
by said sulfur compound being one sort chosen from from among the sulfate, the sulfide, the sulfur 
content mineral, and the sulfur sinter deposit, or two sorts or more. 

[Claim 3] The manufacture approach of the tool for punching rolling according to claim 1 or 2 
characterized by having the presentation which said tool for steel punching rolling contains 
aluminum:0.01 - 0.1 % C:0.1 - 0.7 %, Si:0.1 - 2.0 %, Mn:0.1 - 2.0 %, Cr:0.1 -10%, and nickel:0.5 -5%, 
and becomes from Remainder Fe and an unescapable impurity by mass %. 
[Claim 4] The manufacture approach of the tool for punching rolling according to claim 3 which is 
further characterized by considering as the presentation containing one sort chosen from from among 
Mo 0.1-1 .5 % and Ti:0.05 - 0.5 % by mass %, or two sorts or more in addition to said presentation.: 0.1 - 
5%, W:0.1 - 5%, Co : 0.5 - 5%, Nb : 0.1-1.5 %, V : 

[Claim 5] It is a tool for steel punching rolling, and has a scale layer in a surface layer, and these scale 
layers are S conversion about sulfur or a sulfur compound. Tool for steel punching rolling characterized 
by having the selective oxidation scale of the shape of a root which applied the paint included more than 
0.1 mass %, was formed, and was deeply extended to the ferrite side. 

[Claim 6] The tool for punching rolling according to claim 5 characterized by having the presentation 
which said tool for steel punching rolling contains aluminum:0.01 - 0.1 % C:0.1 - 0.7 %, Si:0.1 - 2.0 %, 
Mn:0.1 - 2.0 %, Cr:0.1 -10%, and nickel:0.5 -5%, and becomes from Remainder Fe and an unescapable 
impurity by mass %. 

[Claim 7] It adds to said presentation and is Mo at mass % further. : 0.1 - 5%, W:0.1 - 5%, Co : 0.5 - 
5%, Nb : 0.1-1.5 %, V: Tool for punching rolling according to claim 6 characterized by considering as 
the presentation containing one sort chosen from from among 0.1-1.5 % and Ti:0.05 - 0.5 %, or two 
sorts or more. 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the endurance improvement of tools for punching 
rolling, such as a plug which starts manufacture of seamless steel tubes, especially is used for punching 
rolling of seamless steel tubes. 
[0002] 

[Description of the Prior Art] From the former, the Mannesmann type manufacturing-tubes method is 
widely enforced as the manufacture approach of seamless steel tubes. After this approach decreases and 
reheats thickness if needed further with elongators, such as a design elongator after passing like the 
punching roll turner by the piercer and using first the rolling material (round steel material) heated by 
predetermined temperature as hollow material, a plug mill, or a mandrel mill, it is an approach of mainly 
reducing an outer diameter and obtaining the seamless steel tubes of a predetermined dimension with a 
reducing mill or other making machines. 

[0003] The so-called press-roll piercer which combined the so-called 3 roll piercer which combined as a 
piercer the so-called Mannesmann piercer which combined the inclination roll of two, the plug for 
punching, and two guide shoes, and the inclination roll of three and the plug for punching, or the pass 
roll of two and the plug for punching is known. Like the punching roll turner by such piercer, a plug is 
exposed to the bottom of an elevated temperature and the environment of a heavy load by continued 
contact for a hot rolling material or a hollow material for a long time, and tends to produce wear, an 
erosion, etc. For this reason, scale processing in an elevated temperature is performed to the plug for 
punching from the former, and they are dozens - 100 micrometers of numbers to a plug front face. The 
scale coat of thickness was made to form and consumption of a plug was prevented. 
[0004] However, recently, when the need of seamless steel tubes made from high alloy steel, such as 
13Cr steel with which the deformation resistance between heat is high with steel and the scale is 
moreover hard to be formed in a front face, and stainless steel, was increasing and punching rolling of 
the material of these high alloy steel was carried out, consumption of the scale coat on the front face of a 
plug was intense, and especially, the damages accompanied by deformation and printing of a plug point 
occurred frequently at an early stage, and had caused the increment in plug cost, the fall of productivity, 
etc. For this reason, amelioration of the heat treatment conditions for modification of a plug presentation 
or scale coat formation etc. has been proposed. 

[0005] For example, the heat treatment approach of the moving part-ed for plastic-working equipments 
which performs hardening processing, annealing processing, or intercrystallization processing is 
proposed by JP,59-9628,B in the furnace atmosphere of the oxidizing quality containing less than [ CO 
gas 5% ]. According to this approach, an internal oxidation coat is thickly made into homogeneity, and it 
is supposed that the adhesion of an oxide skin and a metal will improve. Moreover, the manufacture 
approach of the tool material for seamless-steel-tubes manufacture of heat-treating a 900-1250-degree C 
temperature requirement after shaping and in an oxidizing atmosphere from the casting alloy containing 
Si:0. 10-2.0 %, Mn:0.30-2.0 %, Cr:1.0 - 6.0 %, nickel: 1.0 - 6.0 %, Mo:0.50-5.0 %, andNb:0.20 - 1.5 % 
is proposed by JP,59-9154,A C:0.20 to 0.50%. However, with the technique indicated by JP,59-9154,A, 
when punching rolling of high alloy steel like 13Cr steel was carried out, the tool was damaged at an 
early stage and there was a problem that printing occurred. 

[0006] Moreover, it is the tool for seamless-steel-tubes rolling between heat which becomes JP,61- 
163208, A from 25Cr-3nickel system alloy steel 10% or more of steam concentration, and 02 The heat 
treatment approach of the tool for seamless-steel-tubes rolling between heat which carries out heating 
maintenance in the oxidizing atmosphere of 0.2 - 5% or more of concentration is proposed. According to 
the technique indicated by JP,61-163208,A, the spinel oxide sticking to a base material can be formed 
easily, and it is supposed that tool lives, such as a plug, will improve. 

[0007] To JP,63-69948,A, moreover, C:0.26 - 0.35%, Si: 0.10-1.0 %, Mn:0.20-2.00%, Cr:2.00-4.00%, 
nickel:0.50-2.00% and Nb: - further 0.10 to 0.50% It sets in an oxidizing atmosphere to the casting 
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alloy containing 1 of W:0.50 - 2.00%, Co:0.50-2.00%, and V:0.10 - 0.50% of sorts, and two sorts or 
more. The manufacture approach of the tool material for seamless-steel-tubes manufacture of 
performing heat treatment cooled at 30 degrees C/h or less in rate to 450 ** is proposed after 800-1 100- 
degree C heating maintenance of a temperature requirement. However, with the technique indicated by 
JP,63-69948,A, when high alloy steel like 13Cr steel was rolled out, the tool was damaged at an early 
stage, printing occurred, and there was a problem that a tool life was short. 
[0008] Moreover, the manufacture approach of the tool for hot working of performing wustite 
generation processing which holds the oxygen tension in a furnace of a heating furnace at 900-1050 
degrees C for 2 to 15 hours within the ambient atmosphere adjusted within the limits of [ low ] 
predetermined by the relation of whenever [ stoving temperature / of a tool ], and cools and carries out 
air cooling to 800 - 500 ** after that to JP,8-193241,A once or more, and performing magnetite 
generation processing held by further 400 - 500 ** for 1 hour or more is proposed. However, although 
the improvement effectiveness in a life of fixed level is acquired with the technique indicated by JP,8- 
193241, A, it is 10-17 -10-12atm about the oxygen tension in a furnace. Severe ambient atmosphere 
control of adjusting was required, in a plug manufacture increase in cost and plug productivity falling, 
when high alloy steel like 13Cr steel was rolled out, the tool was damaged at an early stage and there 
was a problem that a tool life was short. 

[0009] Moreover, the heat treatment approach of the plug for seamless-steel-tubes manufacture of 
holding it at the temperature between the Ac3 transformation temperature of a material and Acl 
transformation temperature in the same oxidizing atmosphere after heating the plug material formed 
with low alloy steel at 1050-1250 degrees C in an oxidizing atmosphere is proposed by JP, 10-5821, A. 
The scale layer to which the scale generated by internal oxidation exists in the boundary section with a 
material is formed in a plug front face by this, and it is supposed that the plug life at the time of 
punching will improve. However, when severe rolling which rolls out high alloy steel like 13Cr steel 
was presented with the plug manufactured by this approach, the scale layer exfoliated at an early stage, 
the tool was damaged and there was a problem that a tool life was short. It was difficult to grow up 
stably the scale actually contributed to the improvement in large of a plug life with the technique 
indicated by JP, 10-5821, A. 

[0010] moreover, to JP,1 1-179407,A C:0.1 - 0.4 %, Si:0.1 - 3 %, Mn:0.20-2 %, Cr: 0.5 - 5 %, nickel:0.5 
-10%, Cu:0.05-5 %, Mo: 0.5 - 5 %, W:0.5 - 5 %, Co:0.5 - 5 %, Ti: 0.015 -1%, it has the presentation 
made into the range with which sol.aluminum:0.01 - 0.1 % is contained, and {7(Co%)-10(C %)- 
(nickel%)} is satisfied of 0-18, and the tool for seamless-steel-tubes manufacture it comes to give scale 
attachment heat treatment to is proposed. However, in the latest severe 13Cr steel punching rolling, 
sufficient plug life was not securable by the tool indicated by JP,1 1-1 79407, A. 
[0011] 

[Problem(s) to be Solved by the Invention] Recently, the reinforcement of tools for punching rolling, 
such as further plug, is demanded with the increment in need of seamless steel tubes made from high 
alloy steel, such as 13Cr steel and stainless steel. This invention aims at proposing the manufacture 
approach of the tool for punching rolling which is stabilized and enables further tool life extension of 
tools for seamless-steel-tubes punching rolling, such as a plug, in view of such a situation. 
[0012] 

[Means for Solving the Problem] this invention persons examined wholeheartedly a means to make the 
basis of the idea that it is effective in a base material (ferrite) side to make the selective oxidation scale 
(scale of a configuration in which the so-called "root" grew) of the shape of a root extended deeply form 
generate a selective oxidation scale stably by the interface with a ferrite, for improvement in the tool life 
for punching rolling. Consequently, this invention persons are the easy methods of applying and heat- 
treating the compound containing S on a tool front face, and discovered the phenomenon of a scale of a 
configuration in which the so-called "root" grew, and a selective oxidation scale having been stabilized 
moreover easily, and growing up. 

[0013] Based on such knowledge, this invention adds examination further and is completed. That is, the 
summary of this invention is as follows. 
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(1) It is made from the tool for steel punching rolling, and they are S conversion about sulfur or a sulfur 
compound to the front face of this material. It heats to the temperature of the range of 850-1 100 degrees 
C after apply the paint include more than 0.1 mass %, The manufacture approach of the tool for 
punching rolling excellent in the endurance characterize by perform heat treatment to hold and form a 
scale layer in a surface. 

The manufacture approach of the tool for punching rolling characterized by said sulfur compound being 
one sort chosen from from among the sulfate, the sulfide, the sulfur content mineral, and the sulfur sinter 
deposit, or two sorts or more in (2) and (1). 

In (3), (1), or (2) said tool for steel punching rolling by mass % C:0.1 - 0.7 %, Si:0.1 - 2.0 %, Mn:0.1 - 
2.0 %, Cr: The manufacture approach of the tool for punching rolling characterized by having the 
presentation which contains aluminum:0.01 - 0.1 % and consists of the remainder Fe and an unescapable 
impurity 0.1 -10% and nickel:0.5 -5%. 

In (4) and (3), it adds to said presentation, and is Mo at mass % further. : 0.1 - 5%, W: 0.1 - 5%, Co : 0.5 
- 5%, Nb : 0.1-1.5 %, V: The manufacture approach of the tool for punching rolling characterized by 
considering as the presentation containing one sort chosen from from among 0.1-1.5 % and Ti:0.05 - 0.5 
%, or two sorts or more. 

(5) It is a tool for steel punching rolling, and has a scale layer in a surface layer, and these scale layers 
are S conversion about sulfur or a sulfur compound. Tool for steel punching rolling characterized by 
having the selective oxidation scale of the shape of a root which applied the paint included more than 
0.1 mass %, was formed, and was deeply extended to the ferrite side. 

The tool for punching rolling characterized by having the presentation which said tool for steel punching 
rolling contains aluminum:0.01 - 0.1 % C:0.1 - 0.7%, Si:0.1 - 2.0 %, Mn:0.1 - 2.0 %, Cr:0.1 -10%, and 
nickel:0.5 -5%, and becomes from Remainder Fe and an unescapable impurity by mass % in (6) and (5). 

Tool for punching rolling characterized by considering as the presentation containing one sort chosen 
from from among Nb: 0.1-1.5 %, V: 0.1-1.5 %, and Ti:0.05 - 0.5 %, or two sorts or more Mo0.5-5% by 
mass % further in (7) and (6) in addition to said presentation.: 0.1 - 5%, W: 0.1 - 5%, Co : 
[0014] 

[Embodiment of the Invention] In this invention, it heat-treats on the front face of the tool for punching 
rolling made from by applying the paint, and a scale layer is formed in it at a surface layer. The 
description is in this invention to use the paint containing sulfur or a sulfur compound as paint. It is easy 
by applying and heat-treating the paint containing sulfur or a sulfur compound, the scale, i.e., the 
selective oxidation scale, of a configuration to which elongation and a "root" grew in the base material 
(ferrite) side as shown in drawing 1 deeply, Moreover it is stabilized and can form. By generation of a 
selective oxidation scale, adhesion with the ferrite of a scale layer improves notably. 
[0015] In this invention, the paint which made sulfur or a sulfur compound contain more than 0.1 mass 
% by S conversion is used for a solvent. The content of the sulfur in the paint or a sulfur compound is S 
conversion. Under by 0.1 mass %, the amount of generation of a selective oxidation scale becomes 
unstable, and desired effectiveness is not acquired. Although especially the content upper limit of the 
sulfur contained in the paint or a sulfur compound is not limited, when safeties, such as ignition 
prevention, are taken into consideration, it is desirable to carry out to below 50 mass % by S conversion. 

[0016] Moreover, as for a solvent, considering as water or alcohol is desirable. It is desirable granulation 
or to suppose that it is powdered, to make it suspend or dissolve into a solvent, and to use sulfur or a 
sulfur compound as the paint. In addition, the paint is good also as the shape of a slurry which mixed 
oxide, silicic acid acid chloride, minerals, ferrous oxide or the bentonite, and the MOMMORI night 
because of adjustment of viscosity or the melting point. 

[0017] It is desirable to consider as one sort chosen from from among the sulfate, the sulfide, the sulfur 
content mineral, and the sulfur sinter deposit or two sorts or more as a sulfur compound. In addition, as a 
sulfate, a barium sulfide, a sodium sulfide, a potassium sulfide, sulfuration magnesium, etc. are 
illustrated. Moreover, as for ores, baryte, gypsum fibrosum, alunite, etc. are illustrated. In addition, 
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although especially the method of application of the paint does not need to limit, applying with brush 
coating, a spray, etc. is desirable, the surface whole of the tool for punching rolling whose paint is a 
material — or it applies to the whole front face mostly « having — ****ing — coating thickness — it is 
not necessary to limit coverage 

[0018] The tool for punching rolling to which the paint containing sulfur or a sulfur compound was 
applied by the front face is dried preferably, and, subsequently it heat-treats. In this invention, it heats to 
the temperature of heat treatment and the range of 850-1 100 degrees C, It considers as heat treatment to 
hold. Under 850 ** of growth of a scale layer is [ whenever / stoving temperature / of heat treatment ] 
inadequate, and desired effectiveness is not acquired. On the other hand, if whenever [ stoving 
temperature / of heat treatment ] exceeds 1 100 degrees C, a scale will carry out abnormality growth and 
a tool life will fall on the contrary. In addition, as for the holding time, it is desirable to be referred to as 
2-12h. In less than 2h, the thickness of the scale layer to generate is thin and desired effectiveness cannot 
be acquired. On the other hand, if it exceeds 12h, a scale layer will become thick too much and adhesion 
with a ferrite will fall. 

[0019] The paint containing S is applied to a tool front face in this invention, Although it is not 
necessary to limit especially the presentation of a tool in order to form a scale (selective oxidation scale) 
of a configuration with which elongation and a "root" grew in the surface layer deeply at the base 
material (ferrite) side and to improve a tool life, there is presentation range which has desirable effect on 
a tool life. Next, the presentation which has desirable effect on a tool life is explained. In addition, mass 
% concerning a presentation, % only describes. 

[0020] C:0.1 - 0.7 %, and C are elements which dissolve, and are made to increase the reinforcement of 
an ingredient, or form carbide, and control the fall of the high temperature strength of an ingredient, and 
need the content more than 0.1 % in this invention. On the other hand, if contained exceeding 0.7 %, 
while the fall of high temperature strength will become remarkable, into a scale layer, air bubbles 
increase and scale adhesion falls. For this reason, as for C, it is desirable to limit to the range of 0. 1 - 0.7 
%. in addition — more — desirable — It is 0.1 - 0.5%. 

[0021] Si: Although 0.1 - 2.0 %Si is an element which promotes generation of the scale which dissolves, 
strengthens a base, promotes selective oxidation further, and is rich in adhesion and needs the content 
more than 0.1 % in this invention while it acts as a deoxidizer, if contained exceeding 2.0 %, it will 
make a scale layer brittle, will reduce the adhesion of a scale layer, and will degrade a tool life. In 
addition, air bubbles increase [ Si content ] into a scale layer under by 0.1 %, and the adhesion of a scale 
layer falls. For this reason, as for Si, it is desirable to limit to 0.1 - 2.0 %. 

[0022] Mn: 0. 1 - 2.0 %Mn is an element to which high temperature strength is made to increase, in this 
invention, although the content more than 0.1 % is desirable, if contained exceeding 2.0 %, a scale layer 
will become brittle and adhesion will fall. For this reason, as for Mn, it is desirable to limit to 0.1 - 2.0 

%. 

Cr: 0.1 -10%Cr dissolves to radical underground, and forms carbide, and makes high temperature 
strength increase. Moreover, Cr promotes selective oxidation and raises the adhesion of a scale layer. In 
order to acquire such effectiveness, it is desirable to contain Cr more than 0.1 %. On the other hand, if 
contained exceeding 10%, the selective oxidation of Fe will be controlled and growth of a selective 
oxidation scale will be checked. For this reason, as for Cr, limiting to 0.1 - 10% is desirable, in addition 
- more - desirable It is 0.1 - 8%. 

[0023] nickel: 0.5 - 5%nickel is an element which has the effectiveness of condensing to the ferrite near 
the selective oxidation section since it is hard to oxidize from Fe, and promoting growth of a selective 
oxidation scale, and improving the adhesion of a scale, and containing more than 0.5 % is desirable 
while it dissolves and raises the reinforcement of an ingredient, and toughness. On the other hand, even 
if contained exceeding 5%, effectiveness is saturated and it becomes disadvantageous economically. For 
this reason, as for nickel, it is desirable to limit to 0.5 - 5% of range. 

[0024] aluminum: 0.01 - 0.1 %aluminum acts as a deoxidizer. Although such effectiveness is accepted 
by 0.01% or more of content, if contained exceeding 0.1 %, oxide system inclusion will increase and 
cleanliness will fall. For this reason, as for aluminum, it is desirable to limit to the range of 0.01 - 0.1 %. 
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Mo: It has one sort chosen from from among 0.1-1.5 %, V:0.1-1.5 %, and Ti:0.05 - 0.5 %, or the 
operation to which each of Mo, W, Co, Nb(s), V, and Ti makes high temperature strength increase by 
two or more sorts, and can choose and contain if needed. : 0.1 - 5%, W: 0.1 - 5%, Co : 0.5 - 5%, Nb 
[0025] Mo and W form carbon nitride in solid solution strengthening or a pan, and make high 
temperature strength increase to it. such effectiveness - Mo and W - although it accepts by the content 
more than 0.1 %, respectively, if contained exceeding Mo:3% and W:3%, the melting point will fall and 
a tool life will fall. For this reason, it is Mo when it contains. : 0.1 - 5%, W: It is desirable to limit to 0.1 
- 5% of range. 

[0026] Co makes high temperature strength increase while it dissolves and raises the toughness of an 
ingredient. Although such effectiveness is accepted by the content more than Co:0.5 %, even if 
contained exceeding 5%, effectiveness is saturated and it becomes disadvantageous economically. For 
this reason, it is Co when it contains. It is desirable to limit to 0.5 - 5% of range. Each of Nb(s), V, and 
Ti is elements to which form carbide, a nitride, or carbon nitride in, and high temperature strength is 
made to increase. Such effectiveness is accepted by content beyond Ti:0.05% more than V:0.1 % more 
than Nb:0.1 %, respectively. On the other hand, if contained Nb:1.5 % and V:1.5% exceeding Ti:0.5 %, 
toughness will deteriorate and crack damage of a tool will become easy to take place. For this reason, 
when it contains, it is desirable to limit to the range of Nb:0.1 - 1.5 %, V:0.1 - 1.5 %, and Ti:0.05 - 0.5 
%, respectively. 

[0027] In addition to the above-mentioned component, below B:0.7 % can be contained for the purpose 
of the increment in grain boundary reinforcement. The remainders other than the above-mentioned 
component are Fe and an unescapable impurity. As an unescapable impurity, they are P:0.05% or less, 
S:0.03% or less, and Cu. : 0.5% or less is permissible. 
[0028] 

[Example] After ingoting the steel of the presentation shown in Table 1 and casting to mold, the part 
was finish-machined by machine grinding and it considered as the tool for steel punching rolling 
(piercer plug: the maximum outer diameter 154mm). The brush coating of the paint of the presentation 
shown in Table 2 was carried out, by being made from this piercer plug, the general-purpose 
atmospheric-air ambient atmosphere furnace was used, after drying, it heat-treated on the conditions 
shown at Table 3 and drawing 2 for this material, and the scale layer was generated for it at the material 
surface layer (scale attachment). 

[0029] About the obtained piercer plug, organization observation of a cross section was performed and 
the existence of selective oxidation scaling was checked. In addition, a scale of a configuration with 
which elongation and a "root" grew in the base material (ferrite) side as indicated to be a "selective 
oxidation scale" here to drawing 1 deeply shall be said, these profit **** piercer plug (henceforth a 
plug) It used and punching rolling of a Cr steel billet (diameter 175mmphix die length of 2m) was 
performed 13%. Whenever it carried out punching rolling of the one billet, surface analysis of a plug 
was conducted, an erosion and printing — or ~ it can scoop out - etc. - the endurance of a plug was 
evaluated by making into a plug life the rolling number which was generated and was rolled out by 
being judged with a life. In addition, the value which searched for each plug life, computed those 
averages, rounded off below decimal point, and was rounded off to the integral value about the plug of 
the four same levels each was made into the plug life of each plug. 
[0030] The obtained result is shown in Table 3. 
[0031] 
[Table 1] 
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1.0 


d 






:25 

mtn>m 

: 2 


BMbWdO* : 39 


: 5 


5.0 


e 


* 


mm 

: 3 




h :6 


: 8 


3.0 



[0033] 
[Table 3] 
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Til No. 


8# 
No. 


mm 

No. 


mm 






St # 




v> frj irjtitfc. Mi v. 






J 




a 


980tCX4h 


0 


5 




2 






870\^x 7h 


0 


5 




3 


A 


c - 


lOOO'Cx 2 h 


0 


7 




A 

4 




— 


87(TCx 7 h 


X 


1 




5 






1000T3X 2h 


X 


1 




6 




| a 


970t:x4h 


O 


6 




7 


B 


b 


97(TCx 4h 


0 


7 




! a 

0 






Ann*-» w ^ « 

970vX4h 


X 


1 








b 


105(jCx 2h 


o 


7 




1 A 

10 


C 


c 


930TCX 5h 


0 


8 




11 


d 


970t:x4h 


o 


7 




12 




e 


960X3 x 6 h 


o 


7 




JO 






youi^ a on 


A 


Z 




14 


D 


b 


105O'Cx3h 


A 


3 




15 




1050^x311 


X 


1 


ami 



O : *0 (£ft) , A : *D (5W» . x : *L 



[0034] It turns out that generation of a selective oxidation scale is accepted and the plug life is rolling 
number:5-8 carrying out reinforcement of each example of this invention also in punching rolling of 
13Cr steel seamless steel tubes used as a severe punching rolled bar affair. In addition, in the example of 
this invention (plug No. 14) in which the presentation of a material separates from the optimum range of 
this invention, there is little generation of a selective oxidation scale a little, and the plug life is formed 
into a short life a little. On the other hand, as for the example of a comparison which separates from the 
range of this invention, the rolling number: 1-2 plug life is falling. 
[0035] 

[Effect of the Invention] As mentioned above, as explained in full detail, while according to this 
invention the further tool life extension of tools for seamless-steel-tubes punching rolling, such as a 
plug, is stabilized, it becomes possible and the shape of inner planarity of seamless steel tubes improves, 
deformation resistance between heat, such as high alloy steel and stainless steel, is high, the productivity 
of punching rolling of the ingredient which printing tends to produce improves notably, and marked 
effectiveness is done so on industry. Moreover, according to this invention, there is no need for a 
controlled atmosphere, a general-purpose heat treating furnace can be used, manufacturability improves, 
and it is effective in a manufacturing cost decreasing. 



[Translation done.] 
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(51)Inta 7 
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C 2 3 C 8/10 
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(57) [gift] 

%Rh^O^PJS:»fBLJtcO*>, 850M100*COfGffl 

mmmsmmxMii. n&%x\ c -.o.i ~o.7 

%, Si : 0. 1 ~2.0 %, Mn : 0. 1 —2.0 %, Cr : 0. 1 ~~ 
10%, Ni : 0.5 -5%, Al : 0.01-0.1 %££*U 8 
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(2) 

1 

imm 1 1 mmmumrnxmrnttb u mmn 
%&±ttsm^m^mt5Ltz<r>-h. 85o-iioo°c<okb 
)vmmmh z t ztmt i-m&mz&titz&iiE 

m£tzii2mv±x'h$>ztzimk?z>mmi,zMi io 

C : 0.1 -0.7 %, Si : 0.1 -2.0 %, Mn : 0.1 -2.0 
%, Cr : 0.1 -10%, Ni : 0.5 -5%, Al : 0.01-0.1 

£Wf & £ t £^fc-t6f»3<JS 1 SfcJi 2 £ISS^ 

im$m ] mnrnttizmix § &ic . n*%-e, m 

o: 0.1-5%, W: 0.1-5%, Co: 0.5-5%, Nb: 
0.1-1.5 %, V : 0.1-1.5 %„ Ti : 0.05-0.5 %C0 20 

d i mttzu 2mxti^tm&t 

■thzb zmttmxmiznmvmmmxM 

imxmi mmpfummxmh-yx. mmmiz 
x^r-jum^t. mx*-)vmt>K jxvttnn* 
^it^msmmx' o.mm%^±^tsmw\^m^L 

XBf8.2ix1zl><7)X'h*) . ifl!&ffl£&<W£tfltt<OjIi 

C : 0.1 -0.7 %, Si : 0.1 -2.0 %, Mn : 0.1 -2.0 
%, Cr : 0.1 -10%, Ni : 0.5 —5%, Al : 0.01-0.1 

tttz z t z mt?z>m*m5 iztmvm&mm 
[19*317 1 mimtoztotx-z a>iz. m&%x\ m 

o: 0.1-5%, W: 0.1-5%, Co: 0.5-5%, Nb: 
0.1-1.5 %, V : 0.1-1.5 %, Ti : 0.05-0.5 %C9 

o hfrhMtttitz 1 mi fzli 2WXk*tt-$-hm&t 

t&zizmiki-mxmizimnmmmi. 40 

A. 

[0001] 

m<o&i[£mjLmnxm.mzm h . 

[0002] 
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2 

ntLtz<n%. xnyy-?. ^7t(ivy 

(T>mmz J: 0 , ±t LT^^tE^^i&OlSB 

[0003] SFHE&m LXlt. 2*<T)®mu-)Vb 
mWTy?ti£V2mcr>/f4 Vi/jLVZ&n-Hrbit 
fz. i^Svy^vytrt, 3*<rm®u-)Vb 
^?Lfflr77"5r«^*)^, l^«9>6 3o-A'trr 
1J\ J)S^«i2*£7)fLSo-^i:^7Lfflr7^S:fi^ 

znxozmjmfoizx&mimjMX'ii. 77/ 

^^t^-ro. z<Dtz#>. mimry^z 
ni&x'<7iX7--^!mmL. 777mmizm-\-^ m 

m±tx\<vz. 

[0004] U>U5r#£>, fbSTIi, ^SSg^gfiitf 
iS<, Lfri>mmz8UtZ7--JM)Wf8.Ztilz<i,\ 13 

<izTy7ffl&m<7mB*?®m moffi&tfms&zz 
»u ryy^xvnmsa*?. z.m&o&Tmzw^x 

-mmmtzfrcofm^ftco^mtftimztix 

Ztz. 

[0005] 09* l£, ^BS59-9628 #&$B£(i, C0# 

x5%mz%tsm.&<^\mw%*x\ m?M 

x&m&m&m>fmmmtfmztix^z>. z 
cvmizxtM. ftuwtttm&m<frim-izx'$. 
mm.mt m.t co®m.tffo±.?& ttxuh.t 

fc, #^59-9154 ^lamiZit. C : 0.20-0.50%, S 
i : 0.10-2.0 %, Mn : 0.30-2.0 %, Cr : 1.0 -6.0 
%, Ni : 1.0 -6.0 %, Mo : 0.50-5.0 %, Nb : 0.20- 

i.5 xztti-zmmit&i: mm*. &tt%m$*wz 

fc^T, 900-1250-COjaS^Hc7)M5!ia5:Jfrr^B 

mmwkmTmn<r>mxmwmztix^$>. l 

#^^59-9154 -§-^^IE®?it^SffjT<i, 13 

[0006] tiz. #^61-163208 ^fgtti, 25Cr 
mfflKlO%liLh, O2 iggo.2 ~~5%V±<DmMW% 

*xi>mkm&fm&Bmmimmj:M<m>)mii 
mtfrnastix^z. #§be6i-i63208 ^&mzimz 
ttfzmtzttiif, ®mz®mLtzxv*)vmmm 
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(3) 

3 

[ 0 0 0 7 ] ttMI063-699489ftWctt* C : 0. 
26-0.35%. Si : 0.10-1.0 %. Mn : 0.20-2.00%. C 
r: 2.00-4.00%. Ni : 0.50-2.00%. Nb: 0.10-0.50 
%. W: 0.50-2.00%. Co : 0.50-2.00%. 

V : 0. 10-0. 50%?) o %<n 1 8* fcli 2 SULh5r^*-f 
SSSit^fc. KflfllHJR+fctilfVC, 800 -1100'CcO 
*ag&H<OJO&£ft&. 450 X^T'30r/hOT?>aLK 

TmtzmmmtMBmmwtmxmnm 10 

[00 08] ^^F8-193241^ffittt. JD^F 
^rtI«#ffi£XJlcD;&|]&?agfc ^TOt-msg^ » 
KHrt^«L/i#HMrtT-. 900 -1050-CT'2-m 
IS«ftU -eot*800 -500 °C£X'ftffll£.tiii-&*;X 

$4 hzmmz i0ja±ffv\ s^oo -500 «cx* 

T8-193241^«tffittS*lfctt»-«4 . -^U^/KD 

mmismt&bti&tf* pmsMtstvy" -10 
->2atm Ksw^ftt^aKu>8sai«is«)ii3wes-cft 

[ 0 0 0 9 ] ftH¥10-5821 ^Jtmzit, fi^A 
ISt'^^^T-^rSWSr^bttllH^-C-. 1050- 
1250X:fcSPf»t3t». laitK-fbttSH^+T-SffcOAca 30 

smajKh Aci&o^^oaircRjM-iitaiiw 

Bit. IJI*qiKIUIJWMr*««lv^if^BHl3& t ft-» 
fc. #H¥10-5821 ^B(CiaiS*lfctHBTtt, 0081 

(aft* $ i t itmmx'h o Jt . 

[ 0 0 1 0 J Wmi-179407 *4fcfBfctt. C : 
0.1 -0.4 %. Si : 0.1 -3 %. Mn: 0.20-2 %. Cr : 
0.5 -5 %. Ni : 0.5 -10%. Cu : 0.05-5 %. Mo : 0. 
5 -5 %. W : 0.5 -5 %. Co : 0.5 -5 %. Ti : 0.01 
5-1%. sol.Al : 0.01-0.1 %££WU *>0 {7 

(Co%) -10 (C%) - (Ni%) } tf0^1Siffi&?$> 

mttzmtti. *7--)vmmmmisixx 
%mB%m&&mx.M:tfmtistix»&. u>u 

ttimi-179407 *^fcK«$*ifcIJWc J: -»T t> . 50 
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4 

SiS^jie^l3Cr«^?Lffiit:fc v >-a4+#&T 9 
[00 11] 

[0012] 

[■«l*J!R)W-*fcii>0#R] **3»&tt, SBUE® 

fflxjw*^>rti±fctt. m am) msm<m/*M 

Sr^O*^-/!-) £»jft§tf6Cl to 
#*.<oi> b ft:, *«k ^ffiS^ajfOWfcxy-^SJg 

JR. *#S»&tt, ia*ffifcS£**rr*<fc£*$i6 

at: Ifrh LXtiL-BrTi b^o gfttftJE Lfc . 
[0013] *56f«Htt. w<OJ: 3 fc»Jifc*r** . $ 
£m&tiatX%t8.Z1vt:i>f)X'*>&. t*ij*>. 

( 1 ) «s&Lffl&flx&£Sttfc u ttmtmmz. 
4 tttisu sua? 0. mrnxotis 

tsmfflfemtnLrc<D*>. sso-iKxrc^Hcoiagtc 

< 2 > ( 1 > tfcox . mm **7tt&b#. mm. 
tf*ut 1 «*fctt2iija±'c** i k*«fak-t4»fi 

( 3 ) ( 1 ) 4fctt ( 2 ) tcfeV^T. frlEiJS^lffli 
fflXm* 5 . «*%-C'. C : 0.1 -0.7 %, Si : 0.1 -2. 
0 %. Mn : 0.1 -2.0 %. Cr : 0.1 -10%. Ni : 0.5 - 
5%. Al : 0.01-0.1 SflHWTU »efc«ktPF5ra 

( 4 ) ( 3 ) fctJ^T . WffifflSctJiDi.TS4.fc. ITS 
%X\ Mo: 0.1-5%. W: 0.1-5%. Co: 0.5-5 
%. Nb: 0.1-1.5%. V: 0.1-1.5 %. Ti : 0.05- 
0. 5 %<09 *>*><c.Slf ftfc 1 8* fctt 2«JSLht**t 
&m$.bi-$>Z b SrIMSkf *»?UBaWl*oiBlttr 
ft. 

( 5 ) ili3mEifflI^T'J>oT. ^ffiSfcx^-;!- 
Sr 0. l©fi%W±*tf^W«r»ffi tT^fife? 
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(4) 

5 

( 6 ) ( 5 ) KtjWC. fJE«Ba^EEI8I**«, ft 
4%T. C : 0.1 -0.7%. Si : 0.1 -2.0 %. Mn : 0.1 

-2.0 %. Cr : 0.1 -10%. Ni : 0.5 -5%. Al : 0.0 

1-0.1 %££3ru mmeaxw^mm^tm^ 
**fflrt*3rf 4 z k zmib -r&miEsmiM. 

( 7 ) ( 6 ) tza^x . fffiiustcinii-c * feic, ft* 

%T\ Mo: 0.1-5%. W: 0.1-5%. Co: 0.5-5 
%. Nb: 0.1-1.5%, V: 0.1-1.5 %. Ti : 0.05- 
0.5 %0>i*>ipt>Wi1Vfc 1 «4fcli2S£U:£*3rt 10 

[00 14] 

mxgmmiz, mmtmisi. mmmixm 
mzA?-i\,mz&&th. *5HH-e»*, swan*: l 

5$:. fttt (ttft) mtai<W. r«j 3 

sue* 9. xy-/\.mcomb(7)m^i)<mmzpi±t 
4. 

[0015] jWWfc-f *«>ifcl*f 

S««T. 0. l«*%W_b£W$ tffc»BWfcJB 

* { . swrc o.i»»aarri4. wawfcx*-jn> 
* i: s wtrawaxOTi: -t4 z t #m U\ 

[00 16] 4fc. **fcttT/U3-*'tt* 
tt»*tti:U »M+(c«aift4V^4»l»8*T. 

IMMtk ttft£L Itffc&*>4 

[001734 *Wt&tob LXlt. tt&B. Kftft. 

5&f4«agiifcv\ 

[00183 mmtzJ *vt fcutf **fc£«**titt 50 



^2 00 3-2 00 20 7 
6 

it. owe. &S!«I£;&£3it4. gWUS! 

a. sso-iiooictfoKHwiascjDiaL. &fH-4*<$i 
afc-ts. gwra<ojD^ias*«. 850 -afeit-m. x*r 

s^oMias**. no<rc£j8;i4fc. *^-;i- 

12h£j8;t4i:. *^-/Wf 
[00 1 93 **BHT(i, S fc*3rt-4»»iJH&Xft» 

fflcc^mu. mmizm am.) mtzm<m/. 

*%ti. *{c%T1B-r. 

[00203 C :0.1 -0.7 %. CJi, @^tT»^«0 
3gjScO<ST$rWIt«»7ClgT'J>0. *»BTJ40.1 %W 

tnttitmb-rh. 0.7 %srjSi.T**^i. 

CtiO.l -0.7 %<7>mMzmfet&Zbtfft£l 
\\ J:0»4L<(i 0.1- 0.5%t'^So 
[0 02 1 3 Si : 0.1 -2.0 % 

sni. mmbLxftm-r&bbuz. mmtxmm 

-;h&&j**<Ba3-*4jaRr*'J, 0.1 
%tLh^*Sr^ff 2.0 %*miX$G?h 

•fr. =5rfe. Si^-**jt»«0.l %* 

area. x^-ivmwzm&tfmaL. x*-m&m 

«14* { ffiT-ri.. ^07ty>, SHiO.l -2.0 XfclW&*- 
[002 23 to :0.1 -2.0 % 

1 %w±?>tttm£ L^if. 2.0 %*mtxtt-th 
y>. Mnj±o.i -2.0 %i,zm%.-tz>zbwm Lv\ 

Cr :0.1 -10% 

Cli. Cr^O.l %UUi*rt6ii:**ff4U\ 
KYtx^-yKO^JrffiS-fS. CrtiO.l - 
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(5) ^2 00 3-2 00 2 07 

7 8 

0. l- 8 % x-h h . * i xtt-t h t . mttf$it l . iMvmsw&z o ^ 

[00 2 3] Ni : 0.5 -5% -f<&6. <I?)*:tf>, *^TfS*&te<i, Nb:0.1 — 1. 

Nili, B»LT»fl4>5ML Btttl>LhS*&fckfc 5 %. V : 0.1 M.5 %, Ti : 0.05-0.5 %*>«IUc* 

fcU Mffi&it*- ■y—JM&L&aSM L , [0027] iJBUcJfctffcWc, &#&J£?)iifln£B 

«tt$r|tn±-f STcSTCfcO , 0.5 XfiLh* Wt U"C. B : 0.7 %OT£"£WT'£i>. ±iBL£l£# 

1, JMfcMWtlU gafWtC^lJt^S. .lO**), Ni AOTIttte LTtt. P : 0.05%&T, S : 0.03%WT, 
J40.5-5%«)«Htl»Jgt*ii:*«tf4U^ Cu : 0. 5%WF1ffi®X'% h . 

[0024] Al :0.01~0.1 % 10 [0028] 

Alii, KMfflfc Lxmth . CKOJ: 3 *SMHi0.01K [Uttfl] * 1 (cS«t«WWXII*«RL. flS(c«»L 

«±<o<rtrrB«>fe*i*36». o.i -azmmmx-itkimxix . mmn& 

b . KflSHflWrtt^^L«»*WSTt-*. SfflX^ ( ^7^7*5^ : 154mm) fc L£„ £ 

tf>, Altt0.01~0.1 %c7)KH{Cia«t L <7)V7VTy7*mb IX. WMttz. *2(CiRt1i 

H. Mo: 0.1~5%, W: 0.1~5%, Co: 0.5~5 &comffl&. ^ttOU «iWS0>%» iflJBO*^ 

%, Nb: 0.1M.5 %. V:0.1~1.5 %, Ti : 0.05- 5?ffl$iUF£<$fflLT, 313, H2K5*1*fr"CJ!M!Sfc 

0.5 *>frt>mt£hA: 1 a*fctt2«Ja±)to. W. frV\ St*MJlt;:**-/Wl££j£ (x^-;W(t) 

Co, Nb, V, Tite, VvfftfcKiMME£ilMDS-£*ftfli Us. 

^KJ&tSf!l?LT£W-f.?><ri:#T£&. [0029] ffttoterf-T^Kovvc, BrffiOlS 
[0 0 2 5] Mo. w(j. fflJSSHt, fcSWiSfcfcftS 20 SKRISlS-ffK 3HRK^^-;k^jg<0*il*l|gL 

Ji, Mo. wco-efi-fno.i YoMMttX-WhioKh tZ7jkt£5%. m (Wk) mtz&<W. r «j* { ± 
Mo: 3%. W: 3%£«£T**T*-& t . DUfrPfi o^mm^-lV^o ^<nb^h . 

fi. Mo : 0.1-5%. W : 0.1~53W>«Hfcl»&*S T. 13%CriflS3t'b-y h (Eg 175mm<j!» 2m ) O 

U*. gflJEEffifcfrofc. h'U«y hlttmiEmtlMzr 

[00 2 6] Co{i. ®®lxmv>Mi*fo±i}-£Z>b 5^w«B«aEtff^fc. *8K»*OT*a*v*fcttCh. 
fcfcfc. Sffl3&££iifln£tfS. ^ASfcSMUi, C IX&fibWfeZtLZ t X'lzEM LfcfiEB*R 

o:0.5 X&l.WlsliX'imbtl&tK 5%ZMz-X$ tTyfmtiibLX. TymWZ.&ZWmUz. % 

WLTt. mkffmmi. aawc^Ht**. 30 13, iii-*j>#4i^r7^cooT. 

hzbmtu\ Nb, v, Tiii^mt, mm. m KKtxmmmizA^mt:, &7yy<r>7y?mib 

TiMX'hh. ZCOXoZWmt. %tl?tl. Nb : 0.1 % [0030] ^ihiXtzm^^3^Z7kf . 

CLh. V : 0.1 %JiLh, Ti : 0.05%ULhO#*Tl2ft^> [0031] 
il*. Nb: 1.5 %. V : 1.5%. Ti :0.5 %2rfi * [«1 ] 
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a 018 
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